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Sampling Event Summary

Site: Shiprock, New Mexico, Disposal Site
Sampling Period:  September 12-15, 2011

Groundwater and surface water sampling and analysis are performed semiannually at the
Shiprock, New Mexico, Disposal Site as specified in the July 2005 Refinement of Conceptual
Model and Recommendations for Improving Remediation Efficiency at the Shiprock, New
Mexico, Site. Sampling and analysis were conducted as specified in Sampling and Analysis Plan
for U.S. Department of Energy Office of Legacy Management Sites (LMS/PLN/S04351,
continually updated) and the Environmental Procedures Catalog (LMS/PRO/S04325,
continually updated). Monitoring of terrace locations is performed to determine the effectiveness
of active remediation. Monitoring of floodplain locations is performed to determine the progress
of the natural flushing process and the effectiveness of groundwater removal to prevent
contaminants from reaching the San Juan River.

The contaminants of concern for the Shiprock Disposal Site are ammonia (as nitrogen),
manganese, nitrate + nitrite (as nitrogen), selenium, strontium, sulfate, and uranium. Wells with
contaminant concentrations that exceeded 40 CFR 192.02 groundwater standards are listed in
Table 1. Time-concentration graphs for the contaminants of concern are included in this report.

Measurements for alkalinity, conductivity, oxidation-reduction potential, pH, and temperature
were collected in the field. These field parameters are geochemical indicators of general

water quality.
Table 1. Shiprock Locations that Exceed Standards

Analyte Standard ® Site Code” Location Concentration

0608 69

0610 360

0614 210

0618 88

0630 43

0735 990

0773 61

0779 41

0793 31

0854 26

. - . 1008 21
Nitrate + Nitrite as Nitrogen 10 SHPO1 1104 15
1105 220

1111 32

1112 290

1113 290

1114 210

1115 580

1128 630

1138 16

1140 110

1141 12
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Table 1 (continued). Shiprock Locations that Exceed Standards

Analyte Standard * Site Code” Location Concentration
0610 0.14
0614 0.63
0615 0.049
0618 0.32
0622 0.051
0630 0.26
0735 0.23
0773 0.048
0779 0.03
0793 0.18

Selenium 0.01 SHPO1 0855 0.044
1008 0.011
1105 0.21
1111 0.3
1112 1
1113 0.03
1114 0.043
1115 0.14
1128 0.024
1140 0.13
1141 0.097
0608 0.67
0610 1.1
0612 0.066
0614 1.5
0615 0.5
0618 1.9
0619 0.3
0622 0.1
0623 0.073
0625 0.054
0630 0.21
0734 0.23
0735 0.51
0736 0.064
0766 0.21
0768 0.34

Uranium 0.044 SHPO01 0773 0.35
0775 0.22
0779 2.2
0792 0.14
0793 0.54
0798 0.47
0853 0.081
0854 1.5
0855 0.07
0856 0.074
0857 0.47
1008 1.3
1009 0.24
1089 0.29
1104 0.87
1105 2.1
1111 0.95
1112 1.5
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Table 1 (continued). Shiprock Locations that Exceed Standards

Analyte Standard * Site Code” Location Concentration
1113 0.69
1114 0.89

Uranium 0.044 SHPO1 1115 14
1128 1.4
1135 0.12
1137 0.22
1138 0.34
1139 0.29
1140 1.8
1141 1
1143 0.053
0600 91
0602 26
0603 1700
0604 1000
0726 12
0727 98
0728 180
0730 180
0731 65
0812 1300
0813 1600
0814 710
0815 660
0816 18
0817 500
0818 770
0819 51
0824 260
0825 30
0826 100
0827 28

Nitrate + Nitrite as Nitrogen 10 SHPO02 0828 36
0830 110
0833 150
0835 71
0836 28
0838 590
0844 700
1007 720
1049 550
1059 330
1068 300
1070 700
1071 680
1073 1300
1074 1100
1078 580
1079 140
1091 1300
1092 860
1093R 2200
1095 1500
1096 620
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SAMPLE MANAGEMENT SYSTEM e
Metals Data Validation Worksheet
RIN: 110394068 Lab Code: PAR Date Due: 10/18/2011
Matrix:  Water Site Code: SHP Date Completed: 10/24/2011
Method CALIERATION Method| LCS [ MS [MSD | Dup. | ICSAB [Serial Dil| CRI
Analyte Type |Date Analyzed %R | %R | %R | RPD %R %R %R
int. | R*2 |I1cV[ccv[icB [ccB| Blank

Sodium ICPES| 10/04/2011 OK|OK|OK|OK| OK | 880 0.0 6.0 820
Sodium ICPES| 10/07/2011 OK|OK|OK|OK| CK |890 20 5.0 81.0
Sodium ICPES| 10/04/2011 OK|OK|OK|OK| CK |880 1.0 3.0 820
Strontium ICPES| 10/07/2011 OK|OK|OK|OK| CK |980 20 96.0 3.0 96.0
Strontium ICP/ES| 10/04/2011 OK|OK|CK|OK| CK |100.0]91.0 |115.0f 1.0 98.0 40 99.0
Strontium ICPES| 10/04/2011 OK|OK|OK|OK| OK |99.0 3.0 101.0 5.0 100.0
Strontium ICP/ES| 10/07/2011 OK|OK|OK|OK| OK |980 3.0 101.0 50 102.0
Selenium ICP/MS| 10/04/2011 OK|OK|CK | OK| CK |101.0{105.01102.0f 4.0 107.0 20 106.0
Selenium ICR/MS| 10/05/2011 OK|OK|OK|OK| CK |96.0 (105.0/100.0f 50 98.0 3.0 104.0
Selenium ICR/MS| 10/06/2011 OK|OK|OK|OK| COK |103.0{115.0103.0f 3.0 106.0 140.0
Selenium ICR/MS|  10/06/2011 OK|OK|OK|OK| CK |101.0 40 109.0 118.0
IJranium ICR/MS| 10/06/2011 OK|OK|OK | OK| CK |1020(123.0|103.0f 50 108.0 9.0 20.0
IJranium ICR/MS| 10/06/2011 OK|OK|OK|OK| CK |100.0 6.0 95.0 6.0 100.0
IJranium ICR/MS| 10/05/2011 OK|OK|OK|OK| CK |108.0 1.0 110.0 1.0 110.0
IJranium ICR/MS| 10/04/2011 OK|OK|COK | OK| CK |106.0 3.0 40 S0.0
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SAMPLE MANAGEMENT SYSTEM
Wet Chemistry Data Validation Worksheet
RIN: 11094068 Lab Code: PAR Date Due: 10/18/2011
Matrix: Water Site Code: SHP Date Completed: 10/24/2011
CALIBRATION Method LCS | MS [MSD| DUP [Serial Dil.
Analyte Date Analyzed 1%R %R | %R | RPD %R
. | R*2 |Icv|ccv|IcB [cce| Blank
IMMONIA AS N | 100052011 |0040|09993|OK|0K|0K|0K| OK |94.00|101.0[1000] 0 |
AMMONIA AS N | 10/052011 | | [ | | | ] ok |eeao] | | |
IAMMONIA AS N | 10052011 | | | | [ | ] oK foted | | |
AMMONIA AS N | 10052011 | | [ T 1T T | ok Jes.00]980]1000] 2.00 |
CHLORIDE | oo21/2011 [-0037[10000[oK|  Jok[ ] [T 1T 1 |
CHLORIDE | osr2er2011 | | | Tox] Tok]| ok [eeool10s.0[1040] 0o |
CHLORIDE [ osr2er2011 | | [ 1T T ] JoklJeeoo] [ ] [
CHLORIDE | osmor2011 | | [T 1T 71T 1 [ J1010] | |
ICHLORIDE | os/mor011 | | I T 1 T 1 | [102.0] | |
CHLORIDE | osm0o2011 | [ | Jok] Jok]| oKk Jee.0o]102.0[105.0] 1.00 |
Nitrate+Nitrite as N | 0973012011 | 0.000 [0.9994] OK [OK |OK[OK | OK [99.00| 880890 o0 |
Nitrate+Nitrite as N | ossor011 | | | | | | | ok |oroof920][920] o0 |
Nitrate+Nitrite as N | 10042011 [o0.000 0.9998] oK | oKk [ ok [ oK | oK foo.od 93.0 ] 59.0 [ 1000 |
Nitrate+Nitrite as N | 10042011 | | | I | | | ok jotodeto]s10] 500 |
Sulfate | o0e212011 [o.280 [1.0000]ok| [oxk[ | [ 1 [ | |
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SAMPLE MANAGEMENT SYSTEM
Wet Chemistry Data Validation Worksheet
RIN: 11094068 Lab Code: PAR Date Due: 10/18/2011
Matrix: Water Site Code: SHP Date Completed: 10/24/2011
CALIBRATION Method LCS | MS [MSD| DUP [Serial Dil.
Analyte Date Analyzed %R | %R | %R | RPD %R
Int. | RA2 |IcV|ccv|ICB |ccB| Blank
BULFATE | osr9r2011 | | [ | | I | | [111.0] | |
BULFATE | o0g/2012011 | | | Jok| [Jok| ok |e7.00]105.01040] 0 |
SULFATE [oserort | | [ T T T [ ok Jer.0o0[102.0[110.0] 1.00 |
SULFATE | os30r2011 | | [ Tox] TJok| ok Jesoo]s20]s70] 1.00 |
SULFATE | o9/30/2011 | | I T T T 1 [ Ts20] [ [
SULFATE | os30r2011 | | [T 1T 1T 1 | J940] | |




Sampling Quality Control Assessment
The following information summarizes and assesses quality control for this sampling event.

Sampling Protocol

Sample results for monitoring wells that met the Category I, II, or III low-flow sampling criteria
were qualified with an “F” flag in the database, indicating the wells were purged and sampled
using the low-flow sampling method. All wells met the Category I criteria and were sampled
with dedicated tubing using the low-flow purge procedure with the following exceptions:
floodplain wells 0734 and 0797, and terrace wells 0600, 0602, 0604, 0727, 0730, 0812, 0814,
0816, 0817, 0819, 0820, 0824, 0825, 0826, 0827, 1007, 1049, 1058, 1059, 1068, 1073, 1074, and
MW 1 were classified as Category II or III. The sample results for these wells were qualified with
a “Q” flag, indicating the data are qualitative because of the sampling technique.

Both filtered and unfiltered samples were collected from floodplain river locations 0501, 0897,
0898, 0899, 0940, 0956, 0965, 1203, and 1205.

As per site lead request, any non river surface water location with turbidity slightly above
10 NTU was not filtered. A Program Directive will be created for this requirement.

Equipment Blank Assessment

Equipment blanks are prepared and analyzed to document contamination attributable the sample
collection process. Equipment blanks are prepared and analyzed to document contamination
attributable the sample collection process. An equipment blank (field ID 2215) was collected
after decontamination of the tubing reel used to collect some surface water samples. Uranium
was detected in this blank. The associated sample concentrations for uranium were greater than
5 times the blank concentration, so no further qualification is necessary. Calcium and sodium
were detected in the blank by the laboratory, but these analytes have been qualified during data
validation with a “U” flag as not detected. The equipment blank results indicate adequate
decontamination of the sampling equipment.

Field Duplicate Assessment

Field duplicate samples are collected and analyzed as an indication of overall precision of the
measurement process. The precision observed includes both field and laboratory precision and
has more variability than laboratory duplicates, which measure only laboratory performance. The
RPD for duplicate results that are greater than 5 times the PQL should be less than 20 percent.
For results that are less than 5 times the PQL, the range should be no greater than the PQL.
Duplicate samples were collected from floodplain locations 0779, 1008, and 1113, and terrace
wells 0817, 0889, 1095, and 1215. The duplicate results met the criteria with the exception of the
selenium RPD at location 1008, which was above the criteria at 26 percent. There were no
analytical errors identified during the review of the data and the field notes did not describe any
unusual conditions during sampling at this location. The duplicate results demonstrate acceptable
overall precision.
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SAMPLE MANAGEMENT SYSTEM
Validation Report: Equipment/Trip Blanks

Page 1 of 1

RIN: 11094067 Lab Code: PAR Project: Shiprock Monitoring Validation Date: 12722011
Blank Data
Blank Type Lab Sample ID Lab Method Analyte Name Result Qualifier MDL Units
Equipment Blank 1108239-82 SWED20 Uranium 0.004 B 0.0029 UG/IL
Sample 1D Sample Ticket Location Result Dilution Factor Lab Qualifier Valldation Qualifier
1109239-1 JKV 243 0501 8.4 1
1109239-2 JKV 254 0501 2.2 1
1109239-37 JKV 232 0897 3.7 1
1109239-38 JKV 267 0897 16 1
1109239-39 JKY 233 0898 28 1
110923940 JKV 268 0898 3.1 1
1109239-41 JKV 269 0899 4.3 1
110923942 JKV 288 0899 16 1
1109239-45 JKV 235 0956 8.1 1
1109239-46 JKV 273 0956 2 1
1109239-51 JKV 230 1089 290 10
1109239-52 JKY 246 1104 870 50
1109239-54 JKV 244 1109 100 10
1109239-55 JKV 245 1110 1200 200
1109239-62 JKV 236 1118 760 50
1109239-75 JKV 238 1203 8.1 1
1109239-76 JKV 275 1203 2.1 1
1109239-77 JKV 231 1205 29 1
1109239-78 JKV 229 1205 36 1
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SAMPLE MANAGEMENT SYSTEM P ord
Validation Report: Field Duplicates
RIN: 11094067 Lab Code: FAR Project: Shiprock Monitoring Validation Date: 12/2/2011
Duplicate: 2210 Sample: 1113
Sample Duplicate
Analyte Result Flag Error Dilution Result Flag Error Dilution RPD RER Units
AMMONIA AS N 25 10 23 10 8.33 MG/L
Calcium 450000 10 480000 10 2.06 UGIL
CHLORIDE 190 100 150 100 0 MG/L
Magnesium 830000 10 800000 10 3.68 UGIL
Manganese 1800 10 1500 E 1 18.18 UG/L
Nitrate+Nitrite as N 290 200 280 200 35 MG/L
Paotassium 130000 10 150000 1 14.29 UGIL
Selenium 30 50 29 50 3.39 UGIL
Sodium 1000000 10 1000000 10 0 UG
Strontium 7700 10 6600 1 15.38 UG/HL
SULFATE 5500 100 5400 100 1.83 MG/L
Uranium T80 50 650 S50 B.66 UG/L
Duplicate: 2211 Sample: 0779
Sample Duplicate
Analyte Result Flag Error Dilution Result Flag Error Dilution RPD RER Units
AMMONIA AS N 6.7 5 64 10 4.58 MG/L
Calcium 550000 20 540000 10 1.83 UGIL
CHLORIDE 440 200 430 200 2.30 MG/L
Magnesium 1400000 20 1300000 10 74 UGIL
Manganese 6400 20 6300 10 1.57 UGIL
Mitrate+Nitrite as N 41 50 40 50 247 MG/L
Patassium 110000 20 120000 10 &8.70 UGIL
Selenium 30 100 35 100 1538 UGIL
Sodium 2400000 20 2300000 50 4.26 UGL
Strontium 13000 20 12000 10 8.00 UG/L
SULFATE 11000 200 11000 200 0 MG/L
Uranium 2300 100 2200 100 4.44 UGIL
Duplicate: 2212 Sample: 1008
Sample Duplicate
Analyte Result Flag Error Dilution Result Flag Error Dilution RPD RER Units
AMMONIA AS N 10 10 10 5 0 MG/L
Calcium 420000 20 410000 10 24 UGIL
CHLORIDE 250 200 290 200 0 MG/L
Magnesium 1100000 20 1100000 10 0 UGIL
Manganese 4800 20 4800 10 0 UGIL

U.S. Department of Energy
January 2012
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SAMPLE MANAGEMENT SYSTEM Fage2ol2
Validation Report: Field Duplicates

RIN: 11094067 Lab Code: FAR Project: Shiprock Monitoring Validation Date: 12/2/2011
Duplicate: 2212 Sample: 1008
Sample Duplicate
Analyte Result Flag Error Dilution Result Flag Error Dilution RPD RER Units
Mitrate+Nitrite as N 21 20 22 N 20 4.65 MG/L
Paotassium 87000 20 99000 10 12.80 UGIL
Selenium 11 50 8.5 50 25.64 UGIL
Sodium 2500000 20 2400000 50 4.08 UGIL
Strontium 8800 20 B300 10 2.85 UGIL
SULFATE 10000 200 10000 200 0 MG/L
Uranium 1300 50 1400 50 7M UGIL
DVP—September 2011, Shiprock, New Mexico U.S. Department of Energy
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SAMPLE MANAGEMENT SYSTEM P ord
Validation Report: Field Duplicates
RIN: 11094068 Lab Code: FAR Project: Shiprock Monitoring Validation Date: 12/9/2011
Duplicate: 2810 Sample: 1095
Sample Duplicate
Analyte Result Flag Error Dilution Result Flag Error Dilution RPD RER Units
AMMONIA AS N 520 200 500 200 3.92 MG/L
Calcium 840000 10 830000 10 1.20 UGIL
CHLORIDE 260 200 260 200 0 MG/L
Magnesium 1300000 10 1200000 10 8.00 UGIL
Manganese 37000 10 36000 10 274 UGIL
Nitrate+Nitrite as N 1800 1000 1500 1000 18.18 MG/L
Paotassium 150000 10 150000 10 0 UGIL
Selenium 170 10 190 10 11.11 UGIL
Sodium 950000 10 960000 10 1.05 UG
Strontium 8000 10 7900 10 1.26 UG/HL
SULFATE 4500 200 4600 200 220 MG/L
Uranium 54 10 &0 10 10.53 UG/L
Duplicate: 2811 Sample: 1215
Sample Duplicate
Analyte Result Flag Error Dilution Result Flag Error Dilution RPD RER Units
AMMONIA AS N 24 5 24 5 0 MG/L
Calcium 540000 100 540000 50 0 UGIL
CHLORIDE 3500 5000 3600 1000 MG/L
Magnesium 9100000 100 2400000 50 324 UGIL
Manganese G600 100 590 50 1.68 UGIL
Mitrate+Nitrite as N 2600 2000 2200 2000 16.67 MG/L
Patassium 750000 100 870000 50 14.81 UGIL
Selenium 3700 200 3800 200 267 UGIL
Sodium 1.6E+07 500 1.56+07 250 6.45 UGL
Strontium 16000 100 17000 50 6.06 UG/L
SULFATE 66000 5000 70000 1000 5.88 MG/L
Uranium 5400 200 5700 200 M UGIL
Duplicate: 2812 Sample: 0817
Sample Duplicate
Analyte Result Flag Error Dilution Result Flag Error Dilution RPD RER Units
AMMONIA AS N 920 200 200 200 2.20 MG/L
Calcium 450000 5 460000 10 220 UGIL
CHLORIDE 930 200 510 200 3.85 MG/L
Magnesium 2100000 5 2100000 10 0 UGIL
Manganese 2300 5 2300 10 0 UGIL

U.S. Department of Energy
January 2012
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SAMPLE MANAGEMENT SYSTEM Fage2ol2
Validation Report: Field Duplicates

RIN: 11094068 Lab Code: PAR Project: Shiprock Monitoring Validation Date: 12/9/2011
Duplicate: 2812 Sample: 0817
Sample Duplicate
Analyte Result Flag Error Dilution Result Flag Error Dilution RPD RER Units

Mitrate+Nitrite as N 500 500 450 500 10.53 MG/L
Paotassium 310000 4] 280000 10 1017 UGIL
Selenium 4 10 4 10 0 UGIL
Sodium 1500000 50 1500000 10 0 UGIL
Strontium 12000 5 12000 10 0 UGIL
SULFATE 13000 200 13000 200 0 MG/L
Uranium 7200 100 6300 500 13.33 UGIL

Duplicate: 2813 Sample: 0889

Sample Duplicate
Analyte Resuit Flag Error Dilution Result Flag Error Dilution RPD RER Units
AMMONIA AS N 0.25 1 03 1 MG/L
Calcium 380000 2 370000 10 267 UGIL
CHLORIDE 280 50 280 50 0 MG/L
Magnesium 210000 5 210000 10 0 UGIL
Manganese 16 B 5 18 B 10 11.76 UGIL
Mitrate+Nitrite as N 110 100 110 N 100 0 MG/L
Potassium 34000 5 29000 10 15.87 UGIL
Selenium 270 10 280 10 3.64 UGIL
Sodium 1200000 50 1300000 10 8.00 UGIL
Strontium 2800 5 2700 10 3.64 UGIL
SULFATE 4200 50 4100 50 24 MG/L
Uranium 28 10 27 10 3.64 UGIL
DVP—September 2011, Shiprock, New Mexico U.S. Department of Energy
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